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(54) STIRLING REFRIGERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a Stirling 
refrigerator advantageous for energy saving in which the 
size of a Stirling unit is reduced and frosting to the 
opening of a refrigerator is prevented. 
SOLUTION: The Stirling refrigerator 1 comprises a 
Stirling refrigerating machine 8 comprising a heat 
absorption heat exchanger 12 fixed to a cold head 1 1 
and a heat radiation heat exchanger 1 0 fixed to a warm 
head 9 and producing cold heat at the cold head 9 
through reverse Stirling cycle, and a drain pan 15 for 
recovering drain water in the refrigerator or from the 
heat absorption heat exchanger 12. The warm head or 
the heat radiation heat exchanger 10 is coupled with one 
end of an anti-frost heat pipe 17 having the other end 
being lead to the opening side of the refrigerator 1. When 
the Stirling refrigerating machine 8 is driven, waste heat 
discharged from the warm head is carried through the 
anti-frost heat pipe 1 7 in order to heat the opening side. 



v1 



17 -s.. 



50 




-5a 



--5 



— pa 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAV9a4ISDA41 4062021 ... 2006/05/02 



(19) B*SttS*lf (JP) 



4#Hfl 2002-62021 

(P2002-6 2 02 1 A) 
(43) VMS ¥/£l4^2£28B (2002.2.28) 



(5l)ini.CI. 


7 ^S'JtB-^ 


F 1 




F 2 5 D 


19/00 5 5 0 


F 2 5D 


19/00 5 5 0 A 3L045 




11/00 i o i 




11/00 101 A 3L048 




21/04 




21/04 B 




21/14 




21/14 S 








w 




§si* m&m<D%i 10 ol 




i± 1 0 H) 


(2i) &mm^ 


tt»2000-250854 (P2000-250854) 


(7i) xmx 


000005049 










(22) ffigaa 


¥f£12^8fl22B (2000.8.22) 










(72) mmm 










^B5^^B57tTP5I^?fE^:*Br22f^22-^ > 














(74) itmx 


100085501 














F*-A(#%) 3L045 AA01 AA06 BA01 CA02 DA01 








FA01 PA04 








3L048 AA03 AA05 CA01 DA03 DB03 








D808 DC01 GA02 



(54) mw&m — vftwm 



(57) imm 
■j 

j»ffli»S»Si2t, 0 + - a—;/ K9fctty tti+e»*i 
to Ku>*j@«ir4 ku>jiiii 5££«itfc:x* — y 

SftfflS»3£»»10fcRft*|»jht— 7(D-4S 
^3l*»8<0ffiib«cj: y BftteO*— A^y KA^fifefciS? 

t*> 0 




1 

j^b<D KU>7K^@^-r^ KU>im<t ^H^fcx^ — 'J 

bJjsex $ — y > ^^a|[«a>Kttr= y iMBttf&tt a* «b fife 
est #J3f 3 ) i»^siJf-i& y tti-f c,*LfciRt»fflSftSfifc« 

'<Jz?(0— Ztttlz^ •ffifr&tt$tft±t: — 
IB K U >^^ffl t - h/ W Lt m& LT rnllE K U 



(2) *$fN?2 O02-62021 

2 

[li^is 5 ] ini£i&a^-x(£Rfi5tf: £ l r <& y % 
[liaise ] BijiaHtt^Rfriht- h/W ^°xf*Buie K 
m m t — h / u 7°<d— as £ m ui&m® (o^m iz & h- ^ 

— U ^juicj: y sfliBi&^T- 

20 B5Sttf^X(*BiIiBJ&l^ffll^^^fc K U >^^ffl t - 

BJilBX^-y >-7^a^^ffi®iici;y BntSKf^^^^ 
»3I L T ml IS K U > ?K ^ *D m t Z> & => I c L tz c <t ^ 

^^y^ltfcC < t^^<t^-^^^2XfilS^m3 

30 fcEKcox^— 'i >^;-%*flim 0 

[^^^ 9 ] HiJlE K U >M&IZWlrttz7ki±L&to-t2 >th 
^&^te4ffi^Jfc^ltfc^^-tz>-9"lc^y. buSEKU>^ 

Ess ^ is it fc c t zftu t -r * sum 2 if3fcis 3 x ass 

( o o o i ] 

» ^ 0t ^. fc ^ioim \zmt i> =b <d X- £ ^, o 

[0002] 

50 a$lS3r3F-tf *SK»E*SiCa)^3|[-9--i'^JU^-88fiej^ffi 



3 

^6>biA<^ffl$nri>'6^p>^;^^ < a.i>* i 3 4a^ 

[00O3] ZCD&^UIZ&CD^t. IsW 
tOOO 4] WT, ^Mf2 7 1 4 1 5 

2tixi^Zfe*<D*9- i )><7;$3$miz'Di^xt$im? 

[000 5] X>? — 'J>^WW$^i, 

x^xmtotffti&ZtiZ* ftftaiftaJl^fcM 

CO 0 O 6] 

[0007] ^IvXfA 

y >^3i«ei*(o^a<bA^pr^-efe*. &*x 
i*. x * - y > ^3K«fl)/j^t fcia-r * wzs rc 
ilar> btit *s y . x$- y >?*;gna>'j*£<tictt(^&k 
f»SP*>ifiS»ffliAOjx£ < u & i <t tic. OA^co^lb 

[o o o a] z<D<fc ?fc/j^b$*Lfcx$ — y >?3MS 



(3) *$&?}2 002-62021 

4 

[0009] ^ot, xs — y >^2K«sl*a>'h£ib 

cooi i] -ttucttu -te(D^<o^*piET*isag-r 

3ftf»*«ii-r*fc«>f^»*. asmi&^asiciaia-r** 
»a<Das£*t*£^*£*&<&*. L**Lttfi<*« j% 

L. ^tf^m^<D^«T^>X^A±i*:(05a^A^^bUT 

Cooi 2] ccDft2fca);<££piEii. x* — y>£f 

J%5K«0)ttS»^^ K£#j&JE*f*(D£a3m®SlHcm£E 

COOI 3] #8J»l*a>asratt£5Sff**fcAiii 

40 coo i4] tct% — awicr*. t— *£sra>tt£*> 

^m±-ti>^. ^fCLTL**. L^Lfc6*£>. »f*#R&it 

*t<m&nz ztifr^ommmft&Lmiz\ttmx*&z> 0 

COOI 5] ^fc. ^*oaErtco»ii^r^cfc KU>* 
yasLTSf^^fcTk^ttr^^fiffiffl^cDT*. 

50 trcj: y > >ft>X7'J-SHiLTl^; 0 



5 

[oo i e] istr-v-i <? ji-z&mLtz 

coo i 7] *§zw\*. ±uvt&<Dr$m£Liz&frxu2 
u>7k£[5]i|jrr& Ku>jm<op < >t^>x:? ij — zmzi 

[O 0 1 8] 

imm&m&i'tztztxD^m ±ts.8#)*mtii?z>tz 
&xs - y omz\& vmm®imuT*y$m&nz> 

X*-y ></;^^^m^fcX^ — U >^£Pl£fcfcl^ 

x*-y >^a*»<oKaic<fc 

X bHIB§3 p 'm £ *n »-r * £ Z> iz L tz a £ £ t -r & o 

[ooi9] ^omtiLizjiZt. i&m&frt>i&&znz> 

[0020] *tz. *§zm&. i&t&mzmtvtttth>titz 
®i®m&$itk&£. i&&m^vnrt**itzi&mmmiz 

m7Ltz^^-')>^^mmz\n^-z. 

g2 Kl/>iHfflt- h/\V ^^^LT^LrBniS KU 

[0021] CCDm^fcJ:^<t. tef&£fl^£>jft£ii£*L& 

y, ^i&ltrtcDi&fi^f::^ y Ku>m^ic(o]ilx? 
tit. KU>*A<taf&£ti&tc<£K KU>*l£|fcS£-f *>„ 
[0 0 2 2] g:fc, *f£BJ§|^ flftSaaifuBiy tfrtZ>tltz 

®i®mm3:&&£. mmmzmiv nn^titz^mm^ 
tel&tzmc i£x? — y >^/it-f ^;uc£ y HtjtBq&?& 
are^aa**** x* - y >^;^*^^fis^fc x $ - y > 



(4) 2 002-62021 

6 

i-st* ^ wit t - h / u -fo-mzmm? zttii^ 
sfe»6^»ai$n*0tfsft$iintt»w*i»itt- k/\Vt?° 

10 Baex^-y >^^«(DffiS6icj:yBniBttEf*ftaJA^ 

[0023] ^commz&zt. i&®&frz>ifritiZHz> 
(c<ty. 7$&m<nmnmtfija&ztiz>tz#>. z\<d$m^ 

^c^fc^y. ^jaUrtto^H^fCcfc y Ku>jmrtic[sj 

[0024] z\oms. ifiui&m®£mui&mm$&5i& 

[0O2 5] fit, BiJgE&fc^— XliR^tt^LT 

30 fcy. ift&i&mm&&&m\*m&&Mm^-*<Dnmm 

[oo 2 6] fits mlKSf+^Witt— 

coo 2 7] ^fc. ^^^i*. v&mmzmv nif^ntz 
p&&mf&3:m%5£. temmzmvttrt*ntzi&mmm$t 
^ig<t^^L. i£xs-y >7v4 0)uz£i)M&® l .m 
snr-;^^€^^x^-y ></;^^<t, ;-%inimp^-^Buie 

tBJftf&ffl K U >^^ffl t- h /nV 
50 S»fl!J<D-aJSBfl8BKU>Jni^:lf«L, mjf£X^-u>^ 



7 

[002 s] z(nmmz^i>t. fo&Mfrt>i&ihznz> 

[002 9] s/t, mKttizmrz&m&o)?* 

[00 30] *tz. BngeKuvmrtrc^itz-^^fti-ti 
£ k & m -r £ ^ jft ^ 7 >cd ias £ m-? z> m^m m 

[0 0 3 1 ] &tz. mJg£ KU>II£fflt- h/<Y ^°CD- 

ic i^/a^r & ^ ;ft 7 7 >(7) as £ warr * 

/ft ? 7 >(D E Si 6<oT f£ t U * o 
[O O 3 2] 

£«> cjt^co^lfn&i^T. 1 i*;ft®n*t*. 2ii*<*i 

[0033] ;ftm^ja^<7 h 51*. ^s^socoirai:: 
i®^ 5 o rtfc;ft^£&tiJ-f */c#>(D;ftSU£®:? ?>7A< 

&lf£>*lTl^o /ftSl^m^7>7fCj; yg^ia^ 

so^^^Ly-ciftfvii. ii^i^m^^ h6^^;ft^i^ja 

vh*i 1 fcgsy^it^tLfcuR^ffi^^ i 2 reams 
n* 0 fit, ;ft^^0iixLr;ftip$tLtr;ftm(i. 

;ft^i^m^^ h 5 ^ytEilLT^Dg155 a^bMl50 

^fcSPAStu ??iSM5 0tt£;ft£p^6 o 

[0 0 3 4] ;ft;$rL - «y h I*. ;ftj&lt*i* I (DTSfi^^ 



(5) *#Bf]2 002-62021 

8 

[00 3 5) xs-M >^;fta^8l*. >^i*?f:r£i 
A£*l*:^y ^A^(Dft3m#£^SS^BIl2 7 T'S&IC 

2 8T-^i£friE3S£-££t:x h>2 t°Xh>2 5 
£J5&^l&£i*&/::<fr<Dt&rt£4-** 'J-7t-^ 2 6 

®?g^r B l2 7fCffiS^^/cUR^J^ep^^§g2 3 

10 9&gft«!rt»^^S2 3£&?&SSl*aSf&£&g2 1 

<t <Dr$tZft& L^^PbI 2 7 £ E^Pal 2 8 <t (DP B n?il 
®Lrc^l5l8S^ff$fiSc^-y:^^^ffl^^2 2 ti^fc 

[00 3 6] ^ntx^ — 'J >Sf)fr3lM8rcj3l* 

f;f-fX^U-^2 4XUPex h>2 5 ^(OCiffi^ 

>2 5fcj=yBE«*nfcft«i^i*i*. mz&*>. tk&m 

20 ^lOAS^L/cl ^f&fflf&£&§g2 2 

X^U— 9-2 4f-^y^?S$Ht-f^5fi^(*. qft|^#lrt 
Sfl$i£&§g2 3£Si&L-C(E$§^r B l2 8^fi^-6P^fC. 

[0 0 3 7] =i—;u K^-y h" 1 i icBSy t^lttLfc^^ffl 
30 tb^fc^, Hft^R^ih^^<b LT^-f>gP3 0<»Z><< > 

r°i) (D^i^^fe^fc^. ^-<>SP3 ott^<^^j:(f^ 

[003 8] L^L^A^b, ttat7DrS]rc^-<>^3 

40 g 1 2 0nS^^i&T'(D^m3a^A<i5T LTL^n 
^9FpWfco/: 0 fCt', ^^^T'(i. ^]4 (C^f ^ 
^mB.m^nx^^fttz^— XSP2 9(DP^SPfc 

7 1ffiLf:„ cnfc.fct^ =3— ;u K^*v K 1 1 

(DggggA^tLfciiLSfcfe^^^ >§P3 otictt- K/s; 
i ^^L-C^fr;ft^<ft£ift-r^>fc^ x ^^>SP 

3 o&mzfrtzZ;&&&tm^LTf*m(Df£3i&$jimti< 

[0039] -7d. 0*—M,^vh'Qizm&t£titzfoS£ 
50 ffl£&£&3giOli. 0 5 izfjz-^j: =) (c s *$j;g>lbmt— h 



9 

-A3 i i cissy tttf£>Mz^)i>f 

^<>3 2 <t f-.fc y^^rcBRjt^^r^y % r^_ A ^ 

•y K9<D-«B»£ftai£ LT«i*lp|fciftSSftffll!ft^»S 1 
[0040] iz5t-, i cop*^co3E*ui. 

MlCjSCNTfi- 2 0 o CiaTfC. ftSS^ICJStvClil 0°C 

>^/4 1 (nmmiz, m&ma<ofimm*wtz\& or. ;^ 

t4 0MffI/\°'y+>{;4 1 X(*tt*ESfl4 2 IcftMx* 
^^ot^^f;^ CCO^tei&IClt^T^fcSJt 

y. fliiofliBic 

[O04l]f:t, -flStt>j:;l«ItT^ft^R*it(0 

Efriht — ^^^fflT^d:. ^C0fctf)C0m*i£#^l::>BS 

[O O 4 2] ^-d-e, ^^^rii. g| 1 . S2St>*El6 
fCTfv-T.fc ^fc. jp/\*^>>?4 1 t\%-?Z>msLU4 2 CO 
Wt]^^^<D^^(DB?^2lC^ft^K^lht— 

ct^fc. O*— A^y K9<Dffiffifcfftt*fc'h*U::#A - 
fg|$UTl^o CCO^tt^Rfcltt- bA-f^l 7£JBO 
T. x* — y X/^fltcoO* — A'vy K9^£>cogSf& 
<0— «$£jii/{-y*>^4 1 (Df^afcm&U p/^y4F-> 
^4 1 (Dil^gP^AP^T^Ctf-J: y . C(7)Sl5^-v(7)^ 

[O O 4 3] gEfc. Utt^Rfiitt- Y-tUzfl 7 £*Jffl 

it, ^fSitpfcj^^>;)gn^;^^^iiRiixr^c<t r% miz 

^tt^Rfritt- h/^ ? 1 7 t^MLXl^^^^A 2 
^Lt^t-A^7 K9£rt^2ra£S*£»A<m*h. 
^-tlzJ:oT, MSH»10(J)ii«t^ 



(6) *#HS 2002-62021 

10 

[00 4 4] ;^j»i$a>i^^iR^^^S 1 2(0Rfcfi 

[0045] — — y ></-»tW<7;u£*Jffi-f £ 

l\ fCt\ *3£iJBTM*. gl2IC7F^-J:^fz. 1 
C0^^4(Drt^T^fcS^?ttfc KU>jm 1 5rtf"K 

— KU>ffll 1 SCDmgMZ&^tZ^olZ&rt, ^(O 

20 X^ — y ><?7%ft&B<DO*— A^-y K9CD3ffiffilc^Jt 

[0046] Z-tltz£t>)^ K9^b(D^ 

30 temwm*m*Tz>tz#>^ ^m^< Ku>?K^^^$-y- 

[0 0 4 7] $£-3>T. KU>imi SfcjS^^Biifc Kb> 
*tf& J t>frlzmm'? Z>tzih. Mti%>i>&t)<U <UZ>t£ 
l>tz^ Ku>mi 5co> >^7">x^ y— 
^>o ^fc. x^ — y >^;^^^8coO^— A^^y K9^ 
^COJ2if&CO-£0£ Kuyi^t- h/W^1 6 ^^L 

x F^^*<Dm&&m<Dtz#)izmi&?z>tztb, fo^m^ 

OC0te^M^^^^-C^^ o fit, &&Zti 

>i 4coti3^^Tifrisi$iia^^<t^rc<t6<'e^^o 

oT. ^/^^7>1 4C0>^Sm^^ffl)^.^- tA^-C 2. 

[00 4 8] L^L^A<^>. Ku>jm i smiziz^ 
ii (DV&&m^izft-z>Tm8t&)iz Ku>7K*^^^tL 

^H^:^. KU>I1 5C04 3 !- KU>*6?$)41SSIhIi|r 
ZfrTl^tZlzOc*. KU>||gfflt-hn'0'l6 

50 m7 izif-.TfJ: z>lz^ Kuymi 5C04 3 fC7K(5tH*D-tz>^ 



11 

o & o\z^r*> 0 

[O O 4 9] EH%. ^<i^^-tz>t>-6 1 (CJ: lj K U >im 

CDTr. m35$»J'f®[HS&6 2^ yffl5^^7> 1 4^<DA2> 
mEA^<t^tt^)o ^(^. KU>Jmi 5 F*J(D KU 

[0050] £t ±fe<D*te&*o-t?>^6 1 dft*. 

EI8/C7K^-J: pic. KU>i^fflt-h/U7M 6 

2i-a^jl. j t(Dmmiz&'D$mmmffl®&6 2/- j: y 

[0051] ft KU>Ilgfflt-h/^7 0 1 

^y. vis^xtzmzmt&T'Zzm&tfmxTztzih. 

[O O 5 2] sElc. _tgS<D Kl/>i^t- H/nV^ 0 i 

^7-f>3 4(C«i:ot, KU>*l::»^&«!iai!ftffi 

KU>7KcOTK®A^7K14^-r >3 4 J: ytelMiSfcfc* 
t^r-t. IS*ti^^>3 4(7)^®^7Kti5&Ii^nr 
l^fc#K S&*1£:7*>3 4CD£®£tta<;£*U 5*fcj£ 

[0053] :ct% ±.U<Dmtt$ffi±t- h/NV3fl 

K9(D3Mfcf£3g3|f::£ y S^Lfcy. Xl*£>£> 

*lt^LT^^ 0 £t O*— A'v-y K 9(D<iffiSfc t — 

Ul*£2. XI* t— h 1 6. 1 7<DiH£gfl£3.- 
•y MbLfcl^<t H9fz^-r^ O*— U^v 

K9<Dn?5<tBg^LL>^S/Cig^n/c^tt(D^^-<- 
X 5 1 A^*y K9(DttJS|g1H~©£L. t— h/* 

0'16, 1 7<7)-i££I£f&f£a?'<-X 5 1 (D3fls®(DR 

[005 4] C^fe^~X5lll -^(OrtgA^* 



(7) ^2 OO 2-6 20 2 1 

12 

3^1 6a.tf^tt£Rfiitt:- 7 <D-<*ibA<#^ 
pf~A^-y K9^^>(D^^^fiJ[^ffl^^^§i1 Ofca^ 

[0 O 5 5] 

f%nm£to&rz>£z>tzL.tzz\tizj:i)^ t — 
co^^^^mw. fro. ^i^;u^-lcK^ihT'^^<t ^ 

COO 5 6] g*fc, ^^B^fcj: fi&f&SBfr ^>fifet±i £ 

KU>*£lfc§g2-t*£J: ^f::Lfc^£(c£ y. t — 

u>mco>>^^>x^y-£^T'£*<t<t4w::. fife 
^rci^y^it^tLfcfiji^i^^^^^^^^T^ 

[00 5 7] ^fc, *fs^lz,i:^i:, K Is^MtolZ&rt 
COO 5 8] git *S£EEfc<*:&<h. h*U>^fflt- 

y, Ki,>iifflt- t~'Hz?iz&z>m<DWi&:t><foz>fr 

40 COO 5 9] &tz. *&W\z£Z,t. 
CE®(D^^^|ft^] 

cs i ] *mm\z&%y$m&<nw&viu$mmmm 

T*foZ> n 

cm 3 ] ^<Dy$f3Lmcn'£i;%zL~y KDmmmv& 



(8) 



1$Hfj 2002-62021 



13 



14 







1 3 








1 4 




[15] ^<D#,HEIL- y ha)fiiaftfflSftSE»S(OiES 




1 5 


K u>jm 


1(a) ;&tf®jcSl (b) 




1 6 




[0 6] ^(D;1*j®ItC0^f£*BT®lT:&* o 




1 7 




[17] ^tDMHlLiz:? h(D^7 7>(D»^ 




2 1 




<d - 0i] £ ^ r * m it h ft i v & & o 




2 2 




[18] -t(7)#;$3_- >y h<D^#:?T>CDfr]M£t$S 




2 3 








2 4 






10 


2 5 




ffl SftX £ CO FBI f C it S £ -fr fc m m m * — X <D IE ® 0 




2 6 


•J-T^E — ^ 


(a) &tf»f®l (b) T*&Z> 0 




2 7 








2 8 








2 9 




2 Brf&# 




3 0 




3 m&m 




3 1 




4 




3 2 








3 3 








3 4 




7 ;^miHm3?T> 


20 


4 0 




8 X^-'J>^1t 




5 0 




9 O* — 2*^ v K 




5 1 




1 0 fimfflf&Smig 




6 1 




1 i =j— >u K^-y K 




6 2 




1 2 Uftf&*li&£&3g 




6 3 





[11 ] 



[12] 



'4 



/ 



, — ) 



— 



50 




50 



50 



r/r/r/r/r/y// 




5a 



50 



SO 




•5a 
- 5 

-5a 



(10) 



2002-62021 




